possible values of g, is found to be somewhat different from the total absorption UK of the waves polarized in a plane which is perpendicular to the magnetization when this is calculated from (83) for all possible values of g*
9. Tlie Magneto-optical Properties of Iron, Nickel, and Cobalt.—Although it has been shown above that in the case of metallic vapors the conception of molecular currents does not lead to a satisfactory explanation of the phenomena, yet this concept must be retained in order to account for the magneto-optical properties of the strongly magnetic metals. This is most easily proved by the fact that, in the case of these metals, the magneto-optical effects are proportional to the magnetization, and therefore reach a limitin<>g value when the magnetization is carried to saturation, even though the outer magnetic field is continuously increased, t The explanation based upon the Hall- effect would not lead to such a limiting value, J since the magneto-optical effects would then be proportional to the magnetic induction of the substance, i.e. proportional to the total density of the lines of force. It is true that, strictly speaking, the Hall effect is never entirely absent, even upon the hypothesis of molecular currents; nevertheless the experimental results show that, in the case of iron, nickel, and cobalt, the influence of the molecular currents is very much greater than that of the Hall effect, so that, for simplicity, the terms which represent the Hall effect will now be neglected.
* Voigt (Wied. Ann. 69, p. 290, 1899) accounts for the phenomenon observed by Egoroff and Georgiewsky, as well as for the variations in intensity in the Zeeman effect, by the assumption that the friction coefficient r in equations (42) on page 435 depends upon the strength of the magnetic field in different ways for vibrations of different directions. This assumption cannot be simply and plausibly obtained from physical conceptions.
•(•This is proved by observations of Kundt (Wied. Ann. 27, p. 191, 1886) and DuBois (Wied. Ann. 39, p. 25, 1890).
£ This, together with the difference in form of the deduced laws of dispersion, is the difference between the two theories. They would be identical if the equations deduced from the hypothesis of the Hall effect were developed only to the first order in the added magneto-optical terms. This is allowable because in the case of the metals no narrow absorption bands occur.